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tiVi^ll 3 4°H «^Hir 1# sfl7]*l ^^-S. ^1^1 ^#Al ? )7l cK^flS] 1 

£ 5 
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1020020072256 #<3 H*}: 2002/12/24 

cM 9±o)o]^. ol-g-^V <i^#^ *\%- ^ 3tfl 71^1 {Stack chip package of heat 
emission type using dummy wire} 

JE 2^r 51 1^ 4 7l *1 <^ <g Wr^^r a<^^tr £^o]4. 

51 3£r afl 1 ^AHofl nf^ bM sM<H# <i«J"M ^ ^ sfl 

£ 4^ £ 3^ 4-4^1 ^5^14. 
-£ 5^ £ 3^ 5-5^d ^S^l^. 

51 6£- ^ *]] 2 -gAloflofl 4^- dM Qo]o]s. o}&% ^« 0 >#^ aj^ ^ Bfl 

71^11- iL^^r ^Sl^cf. 

51 7^ ^ ^1 3 ^*HH 4s dM ^o]c^^. € H <}-#^ ^ 3% 

IE 8^ £r af| 4 ^aHH rc^= c)p1 SM<H# °]-§-^ <g y o V #^ ^ sfl 

* 51^ ^Jl Jf-g-ofl tfltb * 

110, 210, 310, 410 : 111, 211, 311, 411 : 7)& 2flJ= 

111a, 211a, 311a, 411a : DM s|}j= 115> 415 . ^ ^ 
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1020020072256 2002/12/24 

115a, 415a : tfv) ^ -g- sfljE. H6, 416 : 

116a, 416a : tfv) *}o\ 

121, 221, 321, 421 : *l] 1 ^ 

223a, 323a : cM sfliEL 122, 222, 322, 422 : *l] 2 ^ 

132, 232, 332, 432 : ^| 1^ Q*}*] 134, 434 : *\) 2 ^ 

136, 236, 336, 436, 438 : cH 140> 440 : 3*M| 

150, 450 : 160, 460 : #3 1- 

160a, 460a : tfv] #c| 1- sflJEL 

200, 300, 400, 500 : 3# ^ ^1*1 

^al^ol oV£^l *flo] s) (semiconductor wafer)^ ^^^7] ufl^-ofl , ^ ^ig^ofl £ 

S)^># ^ «MHH ul'gS. 3*r€ ^, 3*}^ 3fl7l^l^ 3# u o V 

24-5 



1020020072256 ^7}: 2002/12/24 

^Sr <£^*\-JL &t}. ^, aVjSLXl *IM*|« ?m *KEX1 

^7fl^ ^ 471^11- 3*}€°-5. 3f^H Xl2:€ 3^ 3# Xj^l^r Jl^a^ 
«- °1# ^ ^41. ^17} Jf-^ «VEXl Xl#^ ^^SH cfl^V d]-§-^ol 

^7fl^ *h£Xl di*># 3*Hlo.5. XI S£ 3*>€ 3# 3 Bfl7l*l*r 

°1# 5Utt -f-*H #51X1 Xl#£] 7J ^isH] tfltb tfl-g-^s. ^44. 

^Hfl7l#ofl 4^. = 7 fl^ yvs.^ ^(21, 22) ©I 3^ 3 sfl 71*1(100)-!- £ 1 

* fe^H ^^*>^ ( 3# 3 sfl 71*1 (100)fe 71 #(10) ^ ^g-ofl ^7^ 

<£;EX1 3(21, 22) ©1 3*>^j2.S. ^ *M <X(32, 34)<H1 71^(10)3)- 

Xl 3*(21, 22) ol ^7l^o.5. ^^t}. 71^(10) #-^°ll ^ 7flSl «V£X1 

3(21, 22)1: 7] #(10) -g-^?-(50W ^*fl JiMi}. ZL^Jl 7l 

#(10) *Hf^l^ ^ 7fl^l aVjEXl 3(21, 22)^1- ^7l^^.S <a^^ #1=1 l-l-(60)ol ^ 

5W. 7l#(10) ^^°)] ^^S\±r uV£^l 3(21)* XI 1 ^ole}- §>jl, 

XI 1 3(21) 3*MI(40)# °fl7flS. ^-^51^ ShSLXl 3(22)1: Xl 2 3°l5l- 

olsq- ^ol Xl 1 ^ XI 2 3(21, 22) o] 3^o.S. 3f> 3 3fl7l*l(100)5l ^ 

, £ 2^11 £Al^ w>5l- ^J-ol, 3 3fl7l*lol ^a1 XI 1 ^ XI 2 3(21, 22) A>ol 

°fl ^ Qsq <£o] ^#3*1 ^Xl*Rr 3* 2- 
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1020020072256 #^ <H*}: 2002/12/24 

3^(simulation)-g: *«H t &t}. ^, l ^(21)^ #^5]^ <g 

3 ^Jf^-Br X] 1 ^(21)3 -f-*lH Wl^JE^ 3*MI(40)S ^3*1*1;, *]&S. 

^ 3*MI(40)fe- <I^iHH7> t^^lJl, Hl^£^ 3*MI(40) $H tj-A] *fl 2 ^(22H 
fl*l*KlL ^71 «fl£-°fl, 1°1 «vo S BH>^q. 7 >^ ^1 1 ^(21)4 *H 2 ^(22) *\°] 

<27> o]^ ^o] *f| i ^(21)34- *fl 2 33(22) A}oH 3*H*^ 1°1 ##3*1 

*(| 1 ^(21)3 f£t #^1?]^ lo)o S ^-g-^H *H 1 ^(21)S1 ^ 

o] rto]*\ 0.3. 3 3fl?l*l(100)£] tg^cce^cf. 

<28> nH=M, ^-^^r #:£*fl 3 AHofl ^33^ 1-g- 41^*1 

^ S 2J--8-] 

<29> Aj- 7 1 S.^o. ^Cx^ Cf^ 7 fl^ ^«J"#-g- D|nl ^ 4 

'Sf^, tiv^^i ^ *}°H ^3^- 1* sfo]o]^ U-# 

*>7=- 3* *>^r CH Sfol^^. oj-g-^V ^f- ^ 3^)71^11- ^ll^tf. 

<30> 2_ 7l^JZ}-; #71 -^-SJ-S)^, 7>^>^ofl # 

^=«ol *)j 1 ^j^; ^-7] X| 1 ^ ^ ^^sq. a o V 7 ] 71^ ^71^0.5. 
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1020020072256 #^ °^\: 2002/12/24 

Tgofl ^£fo] 01 31 tiflig^ til^S^ ^1 2 ^-4; #7l 

*H 2 ^ *m *$&2\- #7] 7]^ ^7l^O.S "S^Rf 4l 2 ^-o}6l^.; # 7 1 7l 

* #^<*fl 41 1 41 2 ^, 41 1 ^ojs). *q 2 ^ *w 

^ *r*l £ #71 71* ^B^l *§#*1H, #71 4| 1 £ 4| 2 ^4 ^71 

<g^€ ^7fl2l #cl IW, 

#71 41 1 ^ 41 2 ^ A}©^ ^-B-afl-ul, ojr^ol #71 7l*oll ^7flSl 1 

3^ 3 ^7]*)» afl^tW. 

£ ^ofl 14^ 41 1 ^s] ^iLfe €^1 

^^M, dnl fil-ojol^ 41 1 ^ ^ S7> ^5}^ ^4 o^Rr 7 >5. 

■& 7l^^] s->W-^oll #Dl 1- f^l^r, tfxi) 3)] = 2l- ^7l^O.^ 

M€ <HJ-#-8- cM #Dl i^cf. DH ^c-1 1- f^l^r, ^cH£ *M °1#^ 

^-g- Dlul ^ ojcf. 

^^1 ^ 41 1 ^ $H3^4| ^£ ^ofl 

*8#* ^-^ti^l clPl cl JE.^-*>ul, cinl aHo^ oH ^ 

<MS ^^W. ^ 41 1 ^ %^^2l ^ Jf^-ofl ^ 

^Cf. 41 1 ^Sl JHd^Sj 7>#7}Sloll 5-^^>7ll *§^*}£], Clnl Sfolol^ clpl # 

^ ^£7} ^Jzf n^iL^r 71*^1 Dlul afl^cfl -&^4gtf. 
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1020020072256 #^ 2002/12/24 

<35> n.?)JL ^°\] ^1 2 ^ *}^iLfe ^ofl e 

<36> o]*> ( JE^-g- ^3 iL^f ^«7fl -g^ul*} *Vcf . 

<37> £ 3 A £ 1 ^aHH ^1^(136)* °l-§-*> 

^ ^71^1(200)1- UL^^r ^<££olcf . s_ 4 ^ £ 30) 4_ 4 ^ ^-Tg^ojcf . £ 5^ £ 
3^1 5-5*1 tb^ 51 3£r *fl 1 ^(121) tfu) 2l-°H( 136)1- 

HAl*>7l ^^A^, 1 ^(121) ^#51^ *H 2 ^ 51*1-1- ^^>^cf. 

<38> £ 3 ufl^j £ 55 ^ x ^aI^o]] 4^ ^ sfl (200)^ 

7l^-(110) -tf-^ofl *ll 1 ^(121)3)- ^1 2 ^(122)°1 3^1-^-2.5. ^%■S\3L, 7l^-(110) # 
*t£o]) ^*j-<£ *)l x ^(I21)azl- ^ 2 ^(122)£r ^1 150)^1 5l*fl JiJLSM, ^1^- 

^^7.1-^1 -i-(160)°l 7l^-(110) ^H^l *§>S^ ?Hr4. ^a]Jl *ll 1 

^ (121)3^ 2 ^(122) A>oloil ^a.^. a}^i «J-#Al7l7l 3l*lH, <g«J-# 

-§- t-H (136)71- ^ ! ^(I21)n}- *11 2 ^(122) ^-fi-sl-jL <#t£o] 7^(110) 

^^l 

<39> 7^1 1 ^AHloll 4s ^ 2)171X1(200)1- ^Ml^l 71^(110)^: 

^515.71^^, aV«.^^ ^tL^ s.^ (112) ^. ( 7] ^. s.^(ii2)oll 

cf#^l ^ Hfl^d^(114)o.S. ^^cl-. ^ ^#(114)^: 7l^ -g-*fl(112)^ 

°fl ^f^fe *ll 1 ^ *fl 2 ^(121, 122)^1- #7l*jO.S. <^^5l^ 7}& Sfl2= (111)1- S.^ 

*\r& ^ «fl^d^^, 7l^r s.^l(ii2)ol ^Tgoil #cl l:(160)ol -g-^^ ^ 

n-1 ^ 3rfl^(ii5)l- i^fe §>^- tifl^CLS ^1^-^^H , ^ wfl^#(114)^r 7m 
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1020020072256 2002/12/24 

*H(112W q^g. ^ ^(copper foil)^ sflE^H ^tt^. =L^, #^ ^ 
(160H Jfaj-li 1- 4^(115)^-, 7)# 2fl = (lll)# *fl<2]tr 71^(110)^ £t£o\] # 

d) efl^l>iS^(118; solder resist layer)°l *§^sH 9X^. 7l^ ^ = (lll)sq- 

# 5fl£L(H5)^ 71^- -=-^1(112)1: &J§-is}<^ «1^(116)« -f-*H ^l^iLS. 

^} ^*f| 14^. 71^(110)^ ^^^1^ CM ^o]o]( 13 Q) 7 } ^ SX^ 

r^n] 3r)i^s. (llla )ol ^5]^, 3|£t(lll a )^ tfv) «1 o}(ii 6a )-I- ^xj] # 

b| 1- sflS(117a)^ ^l^S <S^^cf. °i7H cl^l 3fl = (llla), c)p1 tilo}(116 a ) 
3? 3*1 #3 1- *H=.(ll7a)fe t^-g-JlS ^l-g-€4. ^e^^i 3*1 iflj=(llla), 3*1 
«lo>(n6a) ^ 3*1 ^ ^ 2fl^(117a)^ ^l-g-Jl^ A}-g-s}^ ^n] sfliEL, dH «1o> 

-§-3*1 8^r3-. 

tb^ ^1 1 ^HHHtt 71^(110)^.3. *l«37l## ^1^1*1-^^^:, 

^1 1 ^(121)^: 7 r ^-7>e)^] n}^^ o^o} t^ofl e^>7fl ^ SflJELl: 

(123H ^€ ofl*]^ ^0.3., yfl'S^ ^2]-#(i27)°l <g^sM oicf 

. nelZL ^ 3fl = ^(123)o11^ ^-7] ^S(125)7> o^cf. ir}-^ 1 

^ ^^#(127)# *i) 7 fli2. 71^(110) -^f^ofl ^-^4. 

tb€ Hk Vl 3^ ^1 1 ^HHH^b 4 1 ^(121)^.5. wfl^ofl ^#(127) 
°1 ^€ te^l ^V^-^V^^l ^it, all 1 ^°-S. afl^^l til^S^ ^^°1 «§^3*1 
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1020020072256 2002/12/24 

1 ^ ^ ^ = (125)^ 7]®*\ 7}* 2fl = (lll)^ *fl 1 ^ol^(i32)ofl <£) 

n $.7}*\ SLS. <&^&t±. *fl i -g-^ 5fo] 0^(132) 5} ^olol ^.^6. ^ x ^ 
(132)^ &6\* 3\±s%f;}7] 71* *Hl=(lllH 1- ^(ball bonding)^: 

^1^: 4 *fl. 1 ^ *R ^S(125)ofl iEl^l ^ (stitch bonding)^ ^H^^-. 
°H 71* s(lJE.(lll)^ 1 ^5} ^H(125)7> ^<H1 e3*Ml ^€4. 

tfv) sl-ol^(i 36 )^ ^ i 33 ^ sfl = (i23)7> ^3*r <#**3[ o)*.*}^ o^ofl 
e^*V 71^(110)51 -tf^^l 3fl = (Hia)# *ll 1 ^(121) 

^S. <a^W. ^, dH 2l-oH(i3 6 )^ X) i ^(121)51 oj^ofl ^£ dnl ^ 
(llla)^l 1- £-<jJ-§- ^Alt]; cf-g- ^1 1 ^(121)^ nKo_ ^ofl 

(lllaHl 4-¥-Sl*Vcf. ZL^JL 2\-o}o](l 36 )±- ^ i 3 

(121)5] ojl- e^^Tfl ^ «g^Rr ^Jol W>^^lnV ( A]JrO} 

A>-g-£l^l $> 7] ufi-g-ofl, ^ i 3(121)51 %^^ofl ^^ej.^ ^71^ 4: 

M51 

C]nl 51-01^(136)3.^ 5J^£J£7> ^7fl5l =4* A>-g-^ ^ o] 

ISfll ^Hl ^>-g-s]^ ^(Au) ^-^lMAl) ^ ^-J- 

*ll 2 ^(122)£r #^^51 7 >^>5l5l v}^^ oj^o] ^ofl e^S}7fl ^ sfljEL^- 
(124)ol ofl.^^ tiV^} 3o1d1 ( afl^oH^ «1^£^ ^2}-*(i28)ol ^ 

. ZlslJl ^ ^^(124)^1^ ^7] ^ ^S(126)7V oicf. ^1 2 (122) 
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1020020072256 2002/12/24 

*fl 1 3(121)51 %^d\] 3*MI(140)* 7fl^fl§H <^7) 

*| »1 2 3(122)51 tifligofl tg>$^ 3^(128)£r ^1 1 ^ ^o)ol(i32)^ ^ 

2 3(122)51 #713 rfc^-t y <M*Rr *ll 1 ^HHHtt *ll 1 3(121)4 

x\] 2 3(122)^ ^^t!: ^K£31 ^SLsL, 4 1 3(121)4 2 3(122)5} ^S. cfl-§-£)fe 

sfl = (123, 124)7} ^^Hl # ^ ^o^n}-, -HS 4€- 3.7]^ *V£*11 

*>7l $1*1H ( ^1 i 34 »1 2 35} 2fl^7l- ^<att y oH^ WJE^ 3**Rr ?H 

^1 2 351 ^S(128)4 71^2] 7 }% 3flc (111) ^ ^ 2 ^ ^ol^(i34)o 1 i o) 

sfl #71^ o.^ ^^14. *)1 2 ^-^ 4°H(134)5l ^.olol ^ 2 -g^ 

(134)5} ^-S5} %o)^ 2\^is}7] 7}% 2fl£l(lllHl # 4-°T ^1 

2 35} ^S(128H ^El^l ^SL^ npfel*b4. 

*r*l ^^(150)^ 71^(110) ^-^ofl *H 1 ^(121)4 *ll 2 3(122), *ll 

1 ^ 4°H (132)4 *ll 2 4°l°Kl34) ZL51J7 4°H (136)1- 6»#o] ^ 

ZLS^Jl 5} «-^t^o] lr(160)ol 71^(110) t}^9J\ ^ 1- 3fl^(115)oll 

-§-^^1^ , 7l^(110)oll ^€ «14(116)1- 1;(160)4 7l^r ^^(111)71- # 

7I30.S. ?J;t£4. ^-§1 #n-l l-(160)^r 3fl^L(lll a )4 ^n] tilo>(n 6 a)l- -f-SH 

dH #Dl 1- 2fl = (115aHl -8-^ #^ #(160a)# i^:4. 

44*1 *ll 1 -^ A HH1 4€- 3# ^ 2fl7l^l(200)5l ^011 44^ , *fl 1 3(121)4 

*l) 2 3(122) 4°H ^^Hr oj o. ^ : 3(121)4 *q 2 3(122) 4°H njn) 
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1020020072256 92*}: 2002/12/24 

2l- 0 H(136)# fsfo], u-H ^ol^(i36)sq- <£;£^ x^xj) sfljELdlla) , t^u] u] oKlll6a) , 
t-H #3 1- sfli= (1115a) ^ c]p1 #(l60a)S. « 0 V #^4. ^r, ^ 

*1 fifo] oK 136)^ ^1 1 ^(121)5f ^ 2 ^(122) AfoH *<WKr SJ-fS. ^ 

<52> JS. ^oll^sq. 7^-0] ^oloKl3 6 )^ 7 )^<q ^^o] ^.ig o^ 

«M ^l s S^>7l nH 2fo]oKi3 6 ) ^7H1 2fl7l*l 413^1 ^| 

^« ^*1 t^n] Sfol c^(l3 6 ) ig^ofl ^ jel^j. o}^ fn> 

^7]-^<?l Wl-§- 3^SM§- ^ ^Cf. ZLSlJl D]Dl ^ol^(13 6 )^ Z\^o)iJ\. 

^« 2:^^^, ^ ^ sfl (200)2] -§-°l^>7fl ^ 5£tK 

<53> Mj^o} *f| 1 ^UHHjA^ Xl 1 ^(121)^- f^j^ o^ofl c-lp] 3)1 c 

(llla)l- AlS. <a^*>£^- 3*1 21-0101(136)!. ^^^n^ 5L 6 ^ 5L 7*11 «> 
^°1, XI ! ^o] ^T£ofl 3)1 = 7 > « o V^cHl ta o >^ ^ sfltr^ 

y o V ^^ ^-^7fl*l 3^ Sfl^l- d^l 3|£| 

Dl^l SHcvls. Q^is}^ ^t= Ol^ 

<54> *V3! £ 6 ^ £ 7^ ^1 1 ^ $H dnl SiJ-olol ^ c-IpI ^q- s 

A^l-71 3l*lH, XI 1 ^ iflofl XI 2 ^21 ^^1-^Cl-. 

<55> ^ £ 6*11 S^s} w>s»l. ^-ol, xl 2 ^aHHI n}--E- ^ sfl 71*1 (300)^ cl^l 

^ 4 = (223a)7> XI 1 ^(221)21 ^£-6j) ^^tf. ^n] sfl 

= (223a)7> 31 = (223) 7} <^^4^ o] ^ >n ^*Hf 

3}^. c-]nl x}-^ sfl^(223a)^ #713 ^jro} ^^J-*! ^o.^ ojaj-^ 
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1020020072256 #^ 2002/12/24 

-g-O.^ Aj-g-514. tfv] ^ 2fl = l;(223a) f^l ^^-§-^.5. A}-§-^- 

°H, 3*1 ^ 2fl^(223a)^)^ cH (236)71- ^^0.5. 

^ a (227a)# ^*Hr wl-^^c}. d)*] 2fol<^(236)^ 

t-H 2fl^-(211a)^l ^ £-^5)-^, Efcf^- c^l «3JE(227aHl iEl^l ^-^^4. 

c^g-o.^ 5= 7^1 £^1^ w>sf 7^0) , ^1 3 ^Al^ofl ^ ^ 3fl7l^l(400)^ ^ 

n] 5fl^(323a)7> 1 ^(321)^ e^Ml #^ 3*1 

^^.(323a)7V ^^S)fe ^ 2^(323)7} ^£ ^*Kr «} 

dM ^ 3H^(323a)^ #7)3 ^IJl^ <y#^ «^ <&SLv) ^« 0 > 

#-g-^^> A>-g-^cf. ^n>, uH 3E)]«(323a) f^l ^*l-g-°.5L a}-§-^- 

°H, ^ (336)7} c-H ^ 2fl^.(323a)<>ll^ <£^3-°S. ^ 

3*1 ^ ^S(327a)# ^^Rr t.}EJ-*i <5}t}. <2}c>l <>| (336)^1 

3*1 3fl = (311a)^ 1- e}^ 3^ ^ >gS(327aHl £-^€4. ^ 

Blul 3*1 SKM (336)7} ^1 1 ^ (321)^1 %^ $H ^Tfl ^*1«H ^^#^1 ^-o] 7 ] 
^ ^ oVtfl^oll 3*l*Rr 3*1 35fl^(3n a )sq. u^j ^ ^ S ( 3 27a)« 3 

*1 SH<H(336)S. -g-^W. ^, 3*1 sfo]o)(336)^ ^ 1 ^(321)31 <H«*^ £°11 

3*1 ^S(327a)2}, =L 33 ^ ^S(327a)7> £6|) ^^.^ 

33 3fl = (311a)l- ^3. 
*H 3 ^MHH^r v^n) (327a) ^ 3*1 sfl:E.(311a)7} ^Ji^r <#^H 5. 
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1020020072256 %^ <&7\: 2002/12/24 

D] zflJEL!- ^s. SX^. =l^\JL <y=^ofl c^p] ^ ^S(327a)^ cH 4-^ 

(311a)« ^^Hr cH ^^H(336)7> *\g. <&5L^ cju] ^ ^S(327a)» *] 

ZI^ZLS. *|^SRr ?Jol uJ-H^j-cf. ^, dn] ^ «5L(327a)Tr H^Ml *§^£ c]*] 

^5. *}o]6\) e±&c]] tfv] ^ ^£7} 3*1^ ^ Slsm Tfl 1 3(321)5] % 

^ofl <§^slal, 3*1 sflJ=(311a)^ A 3*1 ^ ^H(327aHl tfl^Tfl *\) 1 3(321) 
£ ^^SLS. #^5] 71^(110) ^-^1 

zl -sqofl ^ 3 sfl7l*l (500)5] <t« 0 v# ^.g- =-tfl^7l 3l*lH, £ 8*\] 
m>4 ^ 2 3(422) 5]* ^lM-7>£^- cH 5HoU438)# 3 tH 5M. 

£ 8<HH ^ 1 ^ 2 3(421, 422) AVojofl <g^€ ^oj (436)# afl 1 cM s^o] 

^5]- *>al, »1 2 3 (422) fl» ^-fH*Hr 3*1 <2H (438)^ ^ 2 cH SWo^ ^-cf. 

£ 8^- *fl 4 ^H^fl 4^ 3 sfl7l^l(500)^ *ll 2 3*1 <4°H 

(438)7} *fl 2 3 (422) fl* *m 1 t=H ^o] (436)7} ^-^S)^ 3*1 *||J=(411aH 
3* *fl5]*}*i, 1 ^Aloflofl ^ 3]^ 3 3fl?lxl<4 ^-^*v ^cf. 
^1 4 ^H^l cc}-g. ^#3 ^71x1(500)^ *)] 1 3(421)^ 2 3 (422) A>olcfl ig}- 
1£r 1 3*1 <2}°H (436)1" -f-*H 5]^S «J-#Al7lJl ( 2 3 (422)5] 
^ ^5. iM^Tr 1£r ^1 2 3*1 5HoU4 38 )s. 5]«-^. « 0 >^a]7]7] nfl^ f ^ 

# 3 *fl7l*l(500)4M t^^r 1* JBL2]-^o.S 5]-?-S ^ o^cj-. 
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